Glycosylation signatures in Drosophila: fishing with lectins.
Glycosylation is a co- and/or post-translational protein modification that generates enormous structural diversity among glycoproteins. In this study, immobilized lectins were used to capture glycoproteins with different glycan profiles from Drosophila melanogaster extracts. On the basis of previous results from glycan array analyses, the snowdrop (Galanthus nivalis) agglutinin (GNA), the tobacco (Nicotiana tabacum) lectin (Nictaba) and the Rhizoctoni solani agglutinin (RSA) were used to select for a broad range of N- and O-glycan structures. After different lectin affinity chromatographies, the glycoproteome of Drosophila was analyzed using LC-MS/MS and glycoprotein abundances were calculated by different label-free methods. Bioinformatics tools were used to annotate the identified glycoproteins and the glycoproteins were classified according to their molecular function or their involvement in a biological process. Subsequent enrichment analysis (using the DAVID database) was employed to find biological processes or molecular functions in Drosophila in which a particular glycan signature is overrepresented. The results presented here clearly demonstrate that next to the presence of high-mannose and pauci-mannose N-glycans, Drosophila is capable of synthesizing glycoproteins carrying extended hybrid and complex N-linked glycans. Furthermore, it was demonstrated that a specific glycosylation signature can be associated with a functionally related group of glycoproteins in Drosophila, both in terms of biological process and molecular function.